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Supplementary Figure S1. Manhattan plot for the discovery venous thromboembolism 
genome-wide association study 
 
 

 
 
 
Plot of -log10(P) for association of genotyped variants by chromosomal position for all 
autosomal polymorphisms analyzed in the UK Biobank VTE GWAS.  The genes 
associated with the top associated variants are displayed. 
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Supplementary Figure S2. Quantile-quantile plot for the discovery venous 
thromboembolism genome-wide association study 

!
The expected association P values for the distribution of genotyped versus the observed 
distribution of P values for VTE association is displayed. Significant systemic inflation is 
not observed (λGC = 1.05). 
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Supplementary Figure S3. Phenome-wide association results for the ten variant VTE 
genetic risk score across 37 disorders 

!

Supplementary Figure S3



 
 
Odds ratio per unit increase in VTE odds on 37 diseases within CARDIoGRAMplusC4D 
data and UK Biobank.  For the CARDIOGRAMplusC4D coronary artery disease 
summary statistics, we performed an inverse-variance weighted fixed effects meta-
analysis. Estimates in UK Biobank were derived using logistic regression adjusting for 
age, sex, chip-array, and ten principal components of ancestry. Abbreviations: CAD, 
coronary artery disease; COPD, chronic obstructive pulmonary disease; OR, odds ratio 
!



Supplementary Table S1. Ten independent (R2 <0.01) SNPs utilized in the VTE genetic risk 
score PheWAS.  Eight of the SNPs have been previously reported, and rs4602861 and rs3136516 
were identified in the UK Biobank GWAS. 
 

SNP Chr Gene OR for VTE EA EAF References 
rs6025 1 F5 3.25 T 0.02 1 

rs2066865 4 FGG 1.24 A 0.24 1 

rs2289252 4 F11 1.35 T 0.41 1,2 

rs4602861 8 ZFPM2 1.11 A 0.73 N/A 

rs2519093 9 ABO 1.68 T 0.19 3 

rs78707713 10 TSPAN15  1.28 C 0.88 1 

rs1799963 11 F2 2.29 A 0.01 1 

rs3136516 11 F2 1.1 G 0.48 N/A 

rs2288904 19 SLC44A2  1.19 G 0.79 1 

rs6087685 20 PROCR  1.15 C 0.30 1 

 
Abbreviations: PheWAS, phenome-wide association study; GWAS, genome-wide association 
study; SNP, single nucleotide polymorphism; Chr, chromosome; OR, odds ratio; EA, effect 
allele; EAF, effect allele frequency;  
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EM
114)]. 

C
hr = C

hrom
osom

e, EA
 = Effect A

llele, EA
F = Effect A

llele Frequency, O
R

 = O
dds R

atio, U
K

B
 = U

K
 B

iobank 



 
Supplementary Table S5. 14 genome-wide associated VTE SNPs included in hGWAS

2 

calculation 
SNP Gene EAF OR Vg 

rs4602861 ZFPM2 0.766 1.11 0.0004 
rs3136516 F2 0.48 1.1 0.0005 

rs114209171 F8 0.78 1.15 0.0008 
rs6087685 PROCR 0.3 1.15 0.001 
rs2288904 SLC44A2 0.79 1.19 0.0012 
rs78707713 TSPAN15 0.88 1.28 0.0015 

rs4524 F5 0.74 1.2 0.0015 
rs1799963 F2 0.01 2.29 0.0018 
rs2066865 FGG 0.24 1.24 0.002 
rs2289252 F11 0.41 1.35 0.0052 
rs2036914 F11 0.52 1.35 0.0053 
[O,A2 vs. 

A1,B] ABO 0.3 1.5 0.0083 

rs6025 F5 0.03 3.25 0.0111 
rs2519093 ABO 0.24 1.68 0.0118 

!! hGWAS
2 = 0.0524 

EAF = Effect Allele Frequency,"OR = Odds Ratio, Vg = individual SNP 
variance in liability  

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!



Supplem
entary T

able S6. D
efinitions of diseases included in the phenom

e-w
ide association study 

O
utcom

e-D
ata Source 

D
efinition 

T
otal C

ase 
N

um
ber 

C
oronary A

rtery D
isease-

C
A

R
D

IoG
R

A
M

plusC
4D

 
    

C
onfirm

ed M
I, > 50%

 stenosis in at least one coronary vessel at 
angiography w

ith validation from
 hospital records, validated 

history of percutaneous translum
inal coronary angioplasty or 

coronary artery bypass graft surgery, or validated angina, 
defined as sym

ptom
s + confirm

ation from
 at least non-invasive 

provocation test e.g. scintigraphy or exercise treadm
ill test at 

case ascertainm
ent 

60,801 cases and 
123,504 controls 

C
oronary A

rtery D
isease-U

K
 

B
iobank 

 

H
istory of m

yocardial infarction, coronary artery bypass 
grafting, or coronary artery angioplasty during verbal interview

, 
hospitalization for IC

D
-10 code for acute m

yocardial infarction 
(I21.0, I21.1, I21.2, I21.4, I21.9, hospitalization for O

PC
S-4 

coded procedure: coronary artery bypass grafting (K
40.1-40.4, 

K
41.1-41.4, K

45), or hospitalization for O
PC

S-4 coded 
procedure: coronary angioplasty w

ith or w
ithout stenting 

(K
49.1-49.2, K

49.8-49.9, K
50.2, K

75.1-75.4, K
75.8-75.9) 

4,461 

H
eart failure-U

K
 B

iobank 
H

istory of heart failure during verbal interview
 or 

hospitalization for IC
D

 code I50/U
K

 B
iobank 

599 

A
trial Fibrillation/Flutter-U

K
 

B
iobank 

H
istory of atrial fibrillation or flutter during verbal interview

 or 
hospitalization for IC

D
 code I48/U

K
 B

iobank 
2,208 

A
ortic stenosis-U

K
 B

iobank 
H

istory of aortic stenosis during verbal interview
 or 

hospitalization for IC
D

 code I350/U
K

 B
iobank 

193 

Stroke-U
K

 B
iobank 

H
istory of stroke, ischem

ic stroke, or subarachnoid hem
orrhage 

during verbal interview
 or hospitalization for IC

D
 codes I60-

I64/U
K

 B
iobank 

2,066 



Peripheral vascular D
isease-U

K
 

B
iobank 

H
istory of peripheral vascular disease or interm

ittent 
claudication during verbal interview

 or hospitalization for IC
D

 
code I73.1, I73.8, I173.9, I74.3, I74.4, I74.5/U

K
 B

iobank 
692 

G
astric reflux-U

K
 B

iobank 
H

istory of gastric reflux during verbal interview
/U

K
 B

iobank 
4,881 

G
allstones-U

K
 B

iobank 
H

istory of gallstones during verbal interview
/U

K
 B

iobank 
1,831 

Irritable bow
el syndrom

e-U
K

 
B

iobank 
H

istory of irritable bow
el syndrom

e during verbal 
interview

/U
K

 B
iobank  

2,679 

Type 2 D
iabetes-U

K
 B

iobank 
H

istory of diabetes unspecified or type 2 diabetes during verbal 
interview

 or current use of insulin m
edication/U

K
 B

iobank 
5,741 

H
yperthyroidism

-U
K

 B
iobank 

H
istory of hyperthyroidism

 during verbal interview
/U

K
 

B
iobank 

868 

H
ypothyroidism

-U
K

 B
iobank 

H
istory of hypothyroidism

 during verbal interview
/U

K
 B

iobank 
5,433 

G
out-U

K
 B

iobank 
H

istory of gout during verbal interview
/U

K
 B

iobank 
1,612 

C
hronic K

idney D
isease-U

K
 

B
iobank 

H
istory of chronic kidney disease on verbal interview

/U
K

 
B

iobank 
275 

Enlarged prostate-U
K

 B
iobank 

H
istory of enlarged prostate during verbal interview

/U
K

 
B

iobank 
1,573 

U
terine fibroids-U

K
 B

iobank 
H

istory of uterine fibroids during verbal interview
/U

K
 B

iobank 
1,634 

M
igraine-U

K
 B

iobank 
H

istory of m
igraine during verbal interview

/U
K

 B
iobank 

3,161 
D

epression-U
K

 B
iobank 

H
istory of depression during verbal interview

/U
K

 B
iobank 

6,667 

A
nxiety-U

K
 B

iobank 
H

istory of anxiety/panic attacks during verbal interview
/U

K
 

B
iobank 

1,545 

B
ack Pain-U

K
 B

iobank 
H

istory of back pain during verbal interview
/U

K
 B

iobank 
584 

Joint Pain-U
K

 B
iobank 

H
istory of joint pain during verbal interview

/U
K

 B
iobank 

377 
O

steoporosis-U
K

 B
iobank 

H
istory of osteoporosis during verbal interview

/U
K

 B
iobank 

1,740 
O

steoarthritis-U
K

 B
iobank 

H
istory of osteoarthritis during verbal interview

/U
K

 B
iobank 

9,693 
Sciatica-U

K
 B

iobank 
H

istory of sciatica during verbal interview
/U

K
 B

iobank 
1,035 



Prolapsed D
isc-U

K
 B

iobank 
H

istory of prolapsed disc/slipped disc during verbal 
interview

/U
K

 B
iobank 

1,856 

A
sthm

a-U
K

 B
iobank 

H
istory of asthm

a during verbal interview
/U

K
 B

iobank 
13,941 

C
O

PD
/Em

physem
a-U

K
 B

iobank 
H

istory of chronic obstructive pulm
onary disease, 

em
physem

a/chronic bronchitis or em
physem

a during verbal 
interview

/U
K

 B
iobank 

2,363 

Pneum
onia-U

K
 B

iobank 
H

istory of pneum
onia during verbal interview

/U
K

 B
iobank 

1,581 
H

ayfever-U
K

 B
iobank 

H
istory of hayfever during verbal interview

/U
K

 B
iobank 

6,263 

Lung C
ancer-U

K
 B

iobank 
H

istory of lung cancer, sm
all cell lung cancer or non-sm

all cell 
lung cancer during verbal interview

/U
K

 B
iobank 

115 

B
reast C

ancer-U
K

 B
iobank 

H
istory of breast cancer during verbal interview

/U
K

 B
iobank 

2,383 

C
olorectal C

ancer-U
K

 B
iobank 

H
istory of large bow

el cancer/colorectal cancer, colon 
cancer/sigm

oid cancer or rectal cancer during verbal 
interview

/U
K

 B
iobank 

616 

Skin C
ancer-U

K
 B

iobank 
H

istory of skin cancer, m
alignant m

elanom
a, non-m

elanom
a 

skin cancer, basal cell carcinom
a or squam

ous cell carcinom
a 

during verbal interview
/U

K
 B

iobank 
2,482 

Prostate C
ancer-U

K
 B

iobank 
H

istory of prostate cancer during verbal interview
/U

K
 B

iobank 
840 

C
ervical M

alignancy-U
K

 B
iobank 

H
istory of cervical cancer or C

IN
 cells at the cervix during 

verbal interview
/U

K
 B

iobank 
872 

O
ther C

ancer-U
K

 B
iobank 

H
istory of any other cancer than lung cancer, breast cancer, 

colorectal cancer, skin cancer, prostate cancer or cervical 
m

alignancy during verbal interview
/U

K
 B

iobank 
2,409 

A
ny C

ancer-U
K

 B
iobank 

H
istory of any cancer during verbal interview

/U
K

 B
iobank 

9,530 
A

bbreviations: CIN
, cervical intraepithelial neoplasia; CO

PD
, chronic obstructive pulm

onary disease; ICD
, International 

Classification of D
iseases; O

PCS, O
ffice of Population and C

ensuses and Surveys; 
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